The terahertz (THz) spectral range (A=30-300gm) has long been devoid of efficient, narrowband, and tunable semiconductor sources. Recently, Quantum Cascade Lasers (QCLs) have been developed for this wavelength range, however they still operate only at cryogenic temperatures. An alternative way to produce terahertz radiation is difference-frequency generation (DFG) at room temperature in a nonlinear optical crystal using pumps 30 cascades of bound-tocontinuum design with integrated optical nonlinearity emitting at 8.7 gm and a section with 20 cascades of two-phonon design emitting at 7.6 gm. The conduction band diagram of a single period of the bound-to-continuum section is shown in Fig. la along with the relevant electron states. The main contribution to the optical nonlinearity for DFG comes from the states labeled "1", "2", and "3". We calculate the value of the nonlinear susceptibility for DFG process to be X(7)-4x105 pmNV. This very large value is typical for coupled quantum well systems [2] . The devices were processed as deep-etched 20pm-wide 2mm-long ridge lasers, their back facet was coated with high-reflection coating. Measurements were done in pulsed mode. The low-temperatures threshold current values for 8.7 gm and 7.6 gm emissions were similar; the slope efficiency for 8.7gm emission at was 3 times higher that that of 7.6gm one. Figure lb shows THz DFG emission spectra of a typical device at different temperatures; the inset in Fig. lb shows the mid-infrared emission spectrum of the same device at 10K. The difference in frequencies of the two mid-infrared pumps is in agreement with the THz DFG spectrum. Figure Ic shows the dependences of the power of mid-infrared emission (both pumps combined) and the THz DFG power on the injection current and the dependence of the THz DFG power on the product of the two mid-infrared pump powers. A linear dependence with the slope efficiency of 11 nW/W2 is clearly seen. 712-713 (2005). 2. C. Sirtori et al. "Far-infrared generation by doubly resonant difference frequency mixing in a coupled quantum well two-dimensional electron gas system," Applied Physics Letters 65, 445-447 (1994).
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